The NASA STI Program Office ... in Profile Since its founding, NASA has been dedicated to the advancement of aeronautics and space science. The NASA Scientific and Technical
Information
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The NASA STI Program Office is operated by Langley Research Center, the lead center for NASA's scientific and technical information. The NASA STI Program Office provides access to the NASA STI Database, the largest collection of aeronautical and space science STI in the world. The Program Office is also NASA's institutional mechanism for disseminating the results of its research and development activities. These results are published by NASA in the NASA STI Report Series, which includes the following report types:
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Does not contain extensive analysis.
• The soil gas sampling profiles of CH4 and CO2 were completed to quantify controls on CO2 and CH4 fluxes in the boreal forest. The data are provided in tabular ASCII files. 
Data Set Introduction
The Trace Gas Biogeochemistry (TGB)-01 team took soil gas profiles at the BOReal Ecosystem-Atmosphere Study (BOREAS) Northern Study Area (NSA) Old Jack Pine (OJP), Young Jack Pine (YJP), Old Black Spruce (OBS), and Beaver Pond (BP) sites during the growing season of 1994. Some of the soil samplers were placed in the ground during the summer of 1993 to ensure equilibration.
Portable samplers were used at sites where no permanent soil gas samplers were installed. The soil gas samples were analyzed for CO2 and CH4. At some of the OBS and BP sites, the soil/peat was saturated. At these sites, water samples were taken and analyzed for CI_ and CO2.
Objective/Purpose
Soil gas sampling profiles of CH4 and CO2 were completed to quantify controls on C02 and CH4 fluxes in the boreal forest.
Summary of Parameters
The data contain measurements of the soil pore concentrations of CH4 and CO2. The data were measured at the soil surface and at different depths (5-93 cm below the surface) at the various locations.
Most of the profiles correspond with collar flux measurements.
Discussion
The soil gas profiles were taken at varying depths from 0 to 93 cm below the surface, where the surface (0 cm) is designated as the top of the vegetated ground cover. At some sites, groups of samplers were permanently embedded in the ground to ensure consistency of sampling location. The OBS site was divided into two different sets of data: one with aluminum chambers, and one with plastic chambers.
The OBS site where Patrick Crill (TGB-01) measured fluxes with aluminum chambers and collars had permanent samplers associated with each aluminum collar flux measurement. The OBS site where Dean Moosavi (TGB-01) measured fluxes with plastic chambers and collars had soil gas profiles taken with a portable sipper associated with each of the plastic collar flux measurements.
Moosavi also measured the BP site fluxes, and the associated profiles were measured with a portable sipper. The OJP site had a nest of permanent sippers associated with each aluminum flux collar. The YJP site had only one nest of permanent sippers; therefore, it was to be associated with all aluminum collar flux measurements at that site. 
Theory of Measurements
CH4 and CO2 measurements of soil pore gas and/or water can provide constraints and implications for flux controls at the surface (Crill, 1991) . The profile measurements will enable the scientist to determine if the uptake/flux is occurring in a particular soil depth range.
Equipment

Sensor/Instrument Description
Shimadzu GC-14A, FID and TCD CO 2 was quantified with a Shimadzu GC-14A Gas Chromatograph (GC) with a thermal conductivity detector (TCD) operated at 70°C after separation on a HayeSepQ column at 40°C using ultra-pure (99.999%) He as a carrier gas flowing at 30 mL/min. CH4 was quantified with a Shimadzu GC-14A or a Shimadzu GC-MINI2 with a flame ionization detector (FID) operated at 125°C after separation on a HayeSepQ column at 40°C using ultra-pure (99.999%) N2 as a carrier gas flowing at 30 mL/min. Analog signals (0-1 V) from the detectors were digitized at 10 Hertz (Hz) with a Hewlett Packard (HP) 35000D A/D board and quantified and logged using HP ChemStation software.
Collection Environment
Samples were collected under ambient conditions.
4.1.2
Source/Platform Soil and water.
4.1.3
Source/Platform Mission Objectives The mission objective was to quantify the CO 2 and CH4 soil profile concentrations present in the boreal forest NSA.
Principles of Operation
The Shimadzu GC-14A is equipped with a hydrogen FID and a TCD. The FID is used to measure CH4, while the TCD is used to quantify CO2. The FID uses a hydrogen flame in an air atmosphere to burn components as they exit the column. In the flame, carbon-carbon bonds are fragmented so that various organic ions and free electrons exist. Application of a voltage across a collector electrode over the flame causes an ion current to flow, which is amplified and then measured as the output signal. The TCD elutes CO2 by flowing a sample in a helium carrier gas past metallic filaments with current flowing through them. The sample components with lower thermal conductivity than the helium carrier gas raise the filament temperature when they pass through. The signal output from the TCD is a measurement of the change in filament resistance caused by the temperature rise. The signal output from both the FID and TCD is for a data processor, integrator, recorder, or computer (Instruction Manual: GC-14A; Shimadzu Corporation, Kyoto, Japan). The GC-MINI2 was equipped with a FID and operated in the same manner as the GC-14A FID.
Sensor/Instrument
Measurement Geometry Not applicable. 
Data Acquisition Methods
Soil profile samples were taken from different depths at the YJP, OJP lichen and moss, and OBS (Patrick Crill) sites with soil gas samplers (sippers) installed in August 1993. The sippers are fabricated from 50 cm of high-efficiency stainless steel 1/8-inch tubing with small holes drilled along the last 10 cm. A hole was dug in the ground, and the stainless steel tubing was placed horizontally in the soil profile. Polypropylene tubing attached the steel tubing to the surface, and allowed for sampling. The polypropylene tubing was fitted with a polycarbonate/nylon stopcock at the surface. Soil air was sampled using the polycarbonate/nylon stopcock and 60-mL polypropylene syringes. A portable soil gas sipper was used at the OBS (Dean Moosavi), BP, and OJP sites. It was constructed with the same materials as the installed sippers. Prior to sampling, 10 mL of soil air was discarded to avoid contamination from ambient air. After discarding the initial 10 mL of soil air, a 30-mL soil air sample was taken. The syringes were fitted with rubber bands to prevent any leaking in of ambient air and were transported to the lab for analysis on the GC-14A FID/TCD and/or the MINI-2 FID. In some cases when the soil/peat was saturated, the samples were taken as water samples. Prior to sampling, 10 mL of soil pore water was discarded to avoid contamination from ambient air. After the initial 10 mL of soil pore water was discarded, a 30-mL soil pore water sample was taken. In the lab, the syringes were filled to 60 mL with ultra-high-purity nitrogen. The syringes were shaken for 2 minutes to allow the dissolved CH< and CO2 to enter the air space. This method is described by McAuliffe, 1971 . The air in the syringe was then removed from the 60-mL syringe with a 10-mL glass syringe and run on the GC-14A FID/TCD and/or the MINI-2 FID.
Observations
Data Notes
No major problems with GC.
Field Notes
For the soil profiles completed with the aluminum chamber fluxes (Patrick Grill): The BP collars and profile sampling sites were located as follows: The BP sampling sites were located along a low to high moisture gradient that began with the upland lichen site, then the sphagnum moss site, the mire site, and ending at the pond site. The transect runs approximately north to south and is about 60 m from the BP tower (55.8422°N, 98.02747°W).
• Global Positioning System (GPS) measurements were taken at the sampling sites but the data were not retrievable.
Spatial
Coverage Map Not available.
7.1.3
Spatial Resolution Four collars were placed in the ground for each biome type. They were approximately 1 to 2 m apart depending on the site specifics. The collar_type in Section 7.3.3 refers to the dominant vegetation in the collars.
Projection
Not applicable.
7.1.5
Grid Description Not applicable.
Temporal Characteristics
7.2.1
Temporal Coverage Data were collected from 16-May to 20-Sep-1994.
Temporal
7.2.3
Temporal Resolution The soil profiles were taken approximately every 7 days beginning 16-May-1994 and ending 13-Sep-1994.
Data Characteristics
Parameter/Variable
The parameters contained in the data files on the CD-ROM are:
Column Name SITE NAME 
Unit of Measurement
The measurement units for the parameters contained in the data files on the CD-ROM are:
Column Name Units etc.) and a series of HTML links to associated data files and related data sets. Line 5 of each data file is a list of the column names, and line 6 and following lines contain the actual data. were calculated from the average of 10 peak areas of known CH4 and C02 standards.
The response factor was calculated as the concentration of the known standard divided by the average of 10 standard peak areas. The peak area of the unknown sample was multiplied by the response factor.
9.1.1 Derivation Techniques and Algorithms Not applicable.
Data
Processing Sequence 9.2.1 Processing Steps The peak areas were taken directly from the HP ChemStation reports from the GC. They were entered into spreadsheets, and the concentrations were calculated using the formulas in Section 9.1.1.
9.2.2
Processing Changes Not applicable.
Calculations
Special
Corrections/Adjustments None given.
Application of the Data Set
This data set may be used in comparison with the chamber flux data to determine the controls on fluxes from these various environments.
None.
Future
Modifications and Plans 14.1 Software Description HP ChemStation.
Software
Access Contact Hewlett Packard.
14. Software
Data Access
The TGB-01 soil CH4 and CO2 profile data from NSA tower sites are available from the Earth Observing System Data and Information System (EOSDIS) Oak Ridge National Laboratory (ORNL) Distributed Active Archive Center (DAAC). 
Contact Information
Data Center
Status/Plans
The ORNL DAAC is the primary source for BOREAS field measurement, image, GIS, and hardcopy data products. The BOREAS CD-ROM and data referenced or listed in inventories on the CD-ROM are available from the ORNL DAAC.
Nonegiven. 
